TS-02-1264 



1. A method for fabricating an integrated circuit device 
comprising: 

providing a stack of semiconductor materials 
overlying a substrate; 
5 depositing a stress-balancing dielectric layer 

overlying said stacks- 
depositing an anti-ref lective coating (ARC) layer 
overlying said stress-balancing layer; 

thereafter patterning said stack to form first 
10 semiconductor device structures; and 

performing thermal processes to form second 
semiconductor device structures overlying said first 
semiconductor device structures wherein said stress - 
balancing layer prevents formation of stress -induced 
15 voids during said thermal processes. 

2 . The method according to Claim 1 wherein said step of 
providing said stack of semiconductor materials 
comprises : 

providing shallow trench isolation regions within 
5 said substrate; 

etching trenches into said shallow trench isolation 
regions where capacitors are to be formed; 

depositing a first conducting layer into said 
trenches and etching away said first conducting layer 
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10 except where it lines said trenches to form bottom 
electrodes of said capacitors; 

depositing a capacitor dielectric layer overlying 
said bottom electrodes; and 

depositing a top electrode layer overlying said 
15 capacitor dielectric layer. 

3* The method according to Claim 1 wherein said stress - 
balancing dielectric layer has a stress opposite to said 
ARC layer's intrinsic stress. 

4. The method according to Claim 1 wherein said stress- 
balancing dielectric layer comprises oxide, silicon 
nitride, or silicon oxynitride. 

5 . The method according to Claim 1 wherein said ARC 
layer comprises silicon oxynitride deposited by plasma- 
enhanced chemical vapor deposition (PECVD) . 

6 . The method according to Claim 1 wherein said ARC 
layer has an intrinsic tensile stress and wherein said 
stress-balancing layer has a compressive stress. 

7 . The method according to Claim 1 wherein said ARC 
layer has an intrinsic compressive stress and wherein 
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said stress-balancing layer has a tensile stress. 

8 . The method according to Claim 1 wherein said first 
semiconductor devices are capacitors and wherein said 
second semiconductor devices are gate transistors. 

9. The method according to Claim 1 wherein said thermal 
processes comprise: 

growing a gate oxide layer on said substrate; and 
annealing to drive in source and drain 
implantations . 

10. The method according to Claim 1 wherein said 
integrated circuit comprises a single transistor SRAM 
device . 

11. A method for fabricating an integrated circuit 
device comprising: 

providing a stack of semiconductor materials 
overlying a substrate; 
5 depositing a stress -balancing dielectric layer 

overlying said stack wherein said stress -balancing 
dielectric layer has a compressive stress; 

depositing an anti -reflective coating (ARC) layer 
overlying said stress -balancing layer wherein said ARC 
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10 layer has an intrinsic tensile stress; 

thereafter patterning said stack to form first 
semiconductor device structures; and 

performing thermal processes to form second 
semiconductor device structures overlying said first 
15 semiconductor device structures wherein said stress- 
balancing layer prevents formation of stress -induced 
voids during said thermal processes. 

12. The method according to Claim 11 wherein said step 
of providing said stack of semiconductor materials 
comprises : 

providing shallow trench isolation regions within 
5 said substrate; 

etching trenches into said shallow trench isolation 
regions where capacitors are to be formed; 

depositing a first conducting layer into said 
trenches and etching away said first conducting layer 
10 except where it lines said trenches to form bottom 
electrodes of said capacitors; 

depositing a capacitor dielectric layer overlying 
said bottom electrodes; and 

depositing a electrode layer overlying said 
15 capacitor dielectric layer. 
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13 . The method according to Claim 11 wherein said 
stress-balancing dielectric layer comprises oxide, 
silicon nitride, or silicon oxynitride. 

14. The method according to Claim 11 wherein said ARC 
layer comprises silicon oxynitride deposited by plasma- 
enhanced chemical vapor deposition (PECVD) . 

15. The method according to Claim 11 wherein said first 
semiconductor devices are capacitors and wherein said 
second semiconductor devices are gate transistors. 

16. The method according to Claim 11 wherein said 
thermal processes comprise: 

growing a gate oxide layer on said substrate; and 
annealing to drive in source and drain 
implantations . 

17. The method according to Claim 11 wherein said 
integrated circuit comprises a single transistor SRAM 
device . 

18. An integrated circuit device comprising: 

a bottom electrode of a capacitor formed lining 
trenches within shallow trench isolation regions within 
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a substrate; 

5 a capacitor dielectric layer overlying said bottom 

electrode; 

a top electrode layer overlying the capacitor 
dielectric layer within and overlying said shallow 
isolation regions; 
10 a stress-balancing dielectric layer overlying said 

top electrode of said capacitor; 

an anti-reflective coating (ARC) layer overlying 
said stress -balancing layer; 

a gate oxide layer overlying said substrate; and 
15 transistor gates overlying said gate oxide layer 

and said ARC layer over said capacitor. 

19. The device according to Claim 18 wherein said 
stress-balancing dielectric layer has a stress opposite 
to said ARC layer's intrinsic stress. 

20. The device according to Claim 18 wherein said 
stress-balancing dielectric layer comprises oxide, 
silicon nitride, or silicon oxynitride. 

21. The device according to Claim 18 wherein said ARC 
layer comprises silicon oxynitride deposited by plasma- 
enhanced chemical vapor deposition (PECVD) . 



20 



TS-02-1264 



22. The device according to Claim 18 wherein said ARC 
layer has an intrinsic tensile stress and wherein said 
stress -balancing layer has a compressive stress. 

23. The device according to Claim 18 wherein said ARC 
layer has an intrinsic compressive stress and wherein 
said stress -balancing layer has a tensile stress. 

24. The device according to Claim 18 wherein said device 
comprises a single transistor RAM device. 

25. The device according to Claim 18 wherein said device 
comprises a single transistor SRAM device. 
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